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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
simultaneously, accurately form a 
plurality of holes for viaholes of a 
desired shape on a ceramic green 
sheet by a laser beam. 

SOLUTION: A laser beam hole 
forming apparatus 1 has a laser beam 
source 2, a condenser lens 3, an X-Y 
table 4, a laser beam source driving 
circuit 5, a control circuit 6 and an X- 
Y table driving circuit 7. A ceramic 
green sheet 10 of a material to be 
processed is placed on an upper 
surface of the table 4. A mask 15 is 
placed on an upper surface of the 
sheet 10. A plurality of light 
transmission units for viaholes of the 
same shape as holes for desired 
viaholes are provided at the mask 15. 
A laser beam L emitted from the 
source 2 is passed through the 
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plurality of the units of the mask 15 
to emit the sheet 10. 
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^5iBiScD-i2^^ !7 ^J'^ -hcDlrax:^'^^ 

tc^W, mriBU-1f3fe»^6Sc*r?n3tU-ift'-A^ 
fuiBvx^^CcMI^L^rmflB'fe^ $ h(rC 
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3 ^_ ^ f 'Jffl L r U- - -tf ^ 5 n /c U - If - 

iS^ L r I i ^ r - >^ ji/ ^ if t:iA$5H tc :A:0fiS* ^ 
;KD:rv:s<ti5jM (8 0 amfiS) cc^j:^j:^K:a:S? 

t'- A7:>^its-fe 7 ^ 'V ^ ^ y - > h tcM*f ^ n -s> 

^IScDf T3^-;UffiS7tgP8 2 a^3liaU/c^"1fl^- 
AL^al:?fe^>:^8 3^/rLr-fe5^ v^^^)->iy 
h8 4CCBFf^^t^rM*f^-y:. -fe^s •:;^y>;->>^- 
[0 00 5] 

<i:^tc, ff!|At^v;<>7 8 2cp:*g^tca:l:f6ti/cR?f$t'T 
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[0008] CCCC. U-1f7fe2S3&>e»(DU'-1ftr-A 

{J. a^t^t'-AX^MVuji^t^tf-AcDiimr&or 

listbrtjco, i/-if7:i5l^ffl3ti, ^^^v^^^)- 
20 ^n/c^^i- »;r >^ ;bA<^#-ir^ $ h 
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T^, U-1f»2:i:>^6]5Si*5n'5>U-tftr--ALt^. 
MS* X y T f^r x;^'' ;l.^--?ga;5SBg-^tC 5 <fc ^ tea 
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-A©3:^;U=^*-;£:KiR^-y-^/ci6t?*)S« C<0^^tj: 
^CC^^3lSfllS{:^4. i;r:7 ^ Jl^A 1 2 coiffitcff^cDil 

30 ->ff^^XfiT'^0±®tC^^--C-X ^*5^SCD>'^*^?- 
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(4s^*:>-t^7A:ffla7fesi5i 5 b7&itg:c:t6nrc^-5o ccoa 
m.^^'^nmm.^ 1 5 b ci, f^xgc^-tr 5 ^ ^ ^yj 

->i^- V 1 0±^©2i<*>N-^->fl5^g-^'fe^$ 
y^^f h 1 0(DSJlXllrODfil[a^:b1i-tCfUffl 

$n5{aS'&*:>itA^'t:7 ^ h 1 OCC 
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5a. 1 5 b^B^tt^i^^CCii. ffi^fln 

1 5<DmiMm±± 2 0 /xmiarttC-r-SC <!:;&5-e^ 
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(om^tLx. Cu. '^;a^. xr->ux 
Au. A\m^m^^xi^J:i^\ XT*>uxgitJf'- 

[0 02 3] XYr--:/;U4(i. X YT*'-:/JHgSblD]SS 
7:«»:*6CDilE16{i-^CCj:oT-fe^ s vC^^V-yty-h 1 

3g6t#:. Iinx$Wffi:7*p^7A^F*3)Sl/:^c-5'^i;pa> 
t' :x - r fiffiS;^ I ^ o 

u-if :)tas 2 75^ e>SS:l4 5 n/c u -if tr- A L u > 
r^WO/ct^-Ax^f<•> hLb (02M^)' r-7x^ 1 

— tft-AL©5^;f^i;^;^cCa539^{i. ^^CC-7X5715 
^{ag^^-t^5A:fl3ig7feSii 1 5 b^ilMLfcU-1f t'-A 

ut. -b^ 5 y h 1 o(cM*f$n. -eo 

x:^;^+--?^^55J(I^M< h i o tc®iR^^-5>, com 

Sfc. Gg^iD-t±?A:^55ijxiirfl5^t-'2>ii:vg7&5r^< 

[0 02 5] ;x(c. ccou-if tr-AT^j^^Si ^ffl 
i^/c-fe^ ^ i?^'; - vey- h 1 ocDftix^tttcocir 
ifte^*r^„ ';t:7 -/;UA 1 2f^#42^$ y^^^j- 

h 1 o^^ficmiixxYT-yjiA^fcnmr 

V->iy-h I 0(02 m^m^n^fCtj:^ J: ^cc-r:^^ $ 
e>tc, PKS-^-.^ K^S:jpJfflbTXYr'--:/Jb4(DXYI4 
ivxi? 1 5(D2i2?:>iBS¥?fCc;^j:-2>cfc0tCUr, vxi? 

1 b^-t^ ^ 7 ^y»;->i^- h 1 o±tctga*r5. 

[0 02 6];XtC, XY^-y>»>4^:®S^^Jt!l$1trf'^ 
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U - 1f t; - A L (DTfefAT {4gf J: ^ ^ X Y 

•y)V4^^m$^hct(^^^x'ir^. mmm^'ik. m 
0, xYf-':f)mw}M^7t^fb<Dmmm^ic^^xx 

Yf-'y'}l^4im9b^i^X'7Zi^ I b ^m:^iitXlj\^f,C 

fic^^xi^-irytm2^mW)^itx^m^(D^;^^ I 5 

10 (omSi^R^ S CD— occr^T^^ -c >'<;uxt^c9 u — tf b'- a 

>pfr^u— tft'-ALOAi*:^^ 

20' fiS^-ctc)^j:^J:^K:s^T5C<!:7:)5g$Lc^ 

m:r:(Dnm^&S(om^^K u-ifb-AL*-ex>? 1 
5(csii: (AStft^^o- ) ccmmLfcm-^t^mf&^H^ 
t:r^^-)imKttmLx%t'^m^mi.^:^^hx$^^. 

[0 02 7] ^SKlinf cfc^CC. mSigSObTJ^'- 
>'Uffiig7lca5 1 5 a^ilfflO/cU-lftr-ALtJ. 
20 y i>^/U->5/-h 1 OtCbTJ^-^l^fflAl 0 a^ff^^ 
•r^>, CCD<t^.^X>> 1 5i-fe^ = •:;^^'J->f>-" 
h 1 0;&5SLrt>^CDr. br3fv-Jl/ffljg:)ta5i 5aCD 

S(Dt}35^gl5tC®:tt^n/cl^icDeT;fv">»Uffl^^gi5l 5 
a^iliaL/cU'-ifb'-ALCibT7^->^Uffl^*5|51 5 
a (D/raX^S t L. I i*RScD^l ^ bT - JUfflTv: 1 

tc^t:t6n/c4<lcDb'T?^-;UfflS^gpi Sa^riligb 
30 /cU— tf b-ALr**-:>r bT^-;l^fflig:)fegpi 5 
a CD»nXfie[ i I5S^ b I ^SRgCDSC ^ bT - ;Uffiy=v: 1 

bTJj->-;bffi7^ 1 0 a ^mmm^mmj&r^ct^^x^ 

ho ^tc. vry -i^iJ^i 2Cci:>t:T7t--}i^m'r:i 

0 at^cmmrhMm-r:! 2 am^fS.?tih^ mk. mm 

mux. -fe^ ^ 7 i?y»j->5/-" h 1 occ^^stcDbr 
^--)vm'Ai 0 a^Bfiirho mm^cLx^ i<m^tDi^: 

TAlMSTfeSPI 5 b^iliSL/cU— tfb-ALCCjc-orJjn 
40 Xfflg(Dg^T./c{ig^*D'y:7v:3!»^>^- h 1 0 (fCmjSL^ti 

[0 02 8] u— ^fb-ALcD>'^•;^XIIIiti//#xt^m» 

C^;^„y--e^^/^jf> 1 :y Kou— tf^b-AtcJ: 
^brd^-JUfflTtl 0 aOJiS^^iKB^r^T're/ci?). 
yAlffJfiXStc X Y f-- 4 6 r U fcf^ik 5 i± ^iki^S 
ti:/jc<, -fe-^ $ 7i^^'J->>/- h 1 0«ra^K)CC^85 
^i±?:c;:)S6, eT4^-;Uffl7tl Oa^HM^X^JfiXf-SCi 
7&^r^^, -t:^ ^ i^yv-ve/- h 1 OCC^Jt^CDb 
r^^-)Vm'A\Qa^mJ&\^icm^. XYt''-:/;L'4^ 
50 <^±Lr, vx^l 5€:QR«-v-^ K^?rfiJfflLr-fe^^ 
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^ * C O 0 3 0 1 « rti. u-if t:r- A7A:ff^^i^lg 1 >£:^ffl 
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1f J: ^ T^qg t:f :^SOI¥ffl*S* 4> {^if r IBtS L T C ^ ^ „ 
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\t.. v;?^^ 1 5<^)!jnXtBSW:^LC>± 2 0 Mni-C^>-2>C 

u— !f t'--A7tff^^g3 us. mk. \^-^im 

3 2. 3Ip1cU>X3 3. S8J^ ^-3 4, 5^ 
-35. @^T--:/Jl'36. i^-hJS^ci--73 7 a. 
3 7b. \y—^^mmM^A 0 . f»[Hl584 1 m^iy 

ju>^NV5 ^-igsjj[Bigg4 2T^^ffi5nrti^. u-if7fe 
®3 2. aiiicu>x3 3. \^-'^i^mmmwkA^\x. 

[0 034] ^-^-3 5 (3:^4 43^EnA:^rrS]S 

*'';U/aV = '7-J|glSlplg§4 2;&^6cD|gt!)<l-^tcj:oT^ 

[0035]4J75->iJ^i/V->>'-h45(3:. «}J!iS( 

v^^'j->>'- h4 5(J. -fe^ ^ > iJ'ia^^rlS^ 

:/U-Ki^^(c<tO ^IXco =%^t'JT7^;UA46CD±® 

->^i='^'J->t^- h4 5ti. htgilla-^3 7 a, 
3 7 bCCcfcoTffii^Sti. llSf'-yjl/3 6±iCi^0iA 



20 [003 6] ^ V ^ ^ V - h 4 5<D±.m^C 

[0 03 7] COU— !ft^-A7v:0^J?g3 l(C:fe5C^ 

r:0'JWA'y $ 7-3 SCC^i^t^itl-Sa tf)W^y ^^-3b 

SiBS^Ll^^^WxiJT^WL/ct^-A^^ h L b t? 
vx^5 0^M«T^Ci:*^^^-So ^LT. ^X^5 
OcdStIcSPS 0 a^riliaO/cU— tfe-AL;&5. U-1f 
iSS^rcOKJR^CDiSC^-fe^ ^ '7 i7d/i;->i/- h4 5 

[0 03 8] ;XtC. C(DU-1ftr-A7^:ff5^^g3 1^ 
fflC^fc-fe^ 5 -^^ ^7yi;->'>- h4 5(Dj!jDZ:7?i^CC':?Ci 

i>y'J->5/-h45*. MSiMn-'7 3 7 a. 3 
7 b?r*iJfflLrEl^f*-:/;U3 6±^Ci^0i2^^/c^a. - 
}it^-hJS33ln-^3 7 a. 3 7 bcDlDie*<?±T'5»o 

50 [0 03 9] vx^5 0O223^{3:ft^«^fcbL. :^;U>'Sy 
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fC^ftf '2><fcO{C. ^ ^-3 StT^JSI^I^S^r- 

[0 04 0] '7x^5 0(,cm'fi^tifcmn<Dmmmms 

h 4 s^csj^ati-So c^ur, #^u>x 
^cDiSffi>i:ig:#^mc ^ S c i /j: < XRK^^>^c> r ^ - 

(D^fiLfiStCU-tf tr-AL^ 1 h StCSffiggKJtC 

[0 04 1 ] tf tr-ALcDvNOUXifit^ M#Xtini=&^ 

;^7;l'>'N'.'^^-3 5cr)JSStfte[^a^0i]Cc^{t$if 
[0 04 2] -fe^S -j^i^')-yu-VAb^mmk(D 

To t^- hiSi^n--7 3 7 a, 3 7 b ^[HlKIKIft 

tC§f^CDffigt/cttl^illb/c?^. ff C>'n-.^ 3 7a. 37 

y y h 4 5 co;^:c7)t^T?r--;uffl?i:ff5^a5^^3ii 
^^hts, c^L/r. -fe^s -v^yy-vi^- h4 5(jp 
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[0 04 3] [^3Sligff5Sg. H5] msHiSJf^SgCDU 
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5tC^-rj:^CC, U— tftr-A7A:m$?g6 US. 0 
BS. U-1f7lci®3 2. m^U>X33. Sftf5^-*3 
4, y^Jl/v'^y = 7-3 5. XYT-y')V4. U-1f7fea5 
181160^4 0. $ijffl]|pl5§6 2. ^-Iga&lElSS 

4 2 RCX X Y f — :/jHgfiiIaIK 7 t:«J«$ *ar I > 

[0 04 4 ] $ijffliiDigg6 2«. flax$r<a)ffl'7"Dy^AJ& 
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[0 04 9 ] W±CDJ:^CC. $5-3 5 <bXY 

•r- 4 1319 L r Igib $ It r U - 1f - A L ?r RSI^r 

[0050] [«k(ommm] ^c^a. *^H^tc<S'5>-i2 5 



13 

[0 05 \ ] iy-V\:^-J^CO:^^v h^m^t. ^Tt-- 

^mmvuMommm^bx i>^t.\ m^\i. -t^^ 
[0 052] '^x^i^m^^\:^Tt^-)vmm^'p&m 

[0054] 

J:n«. -fe^^ •;/i^y';->ix- h±CCBFfSc^)t'r;^^- 
^ypifv-^iy-bffcnmrhctfi^xt^oyx. u 



(8) 10 - 2 42 6 1 7 

14 

tu^^tc^. T-':X)h(D{km.^^nmtmm&<xh 
^\.^<DxwLmmm^mx^c t ^^x^ 

[005 5] tfc. ^^^'(D-^z^ ^y^'^V->iy-h 
[0056] ^/c. U'-1f7fe^^?:»6j5ftS^5tl/cU-1fb 

20 r^^, 

[0057] ^fc. h'T^-;Uffl?v:<b{4g^t>-li-5^^|^ 

— x?i-cffj^r^c<!:ccj:o. {4^-&^^-ii7^:<?:trri^- 
^''>mf3i,'pmm(om&^m±:^i±^ct:^^x^^. ^ 

[0058] $/c. v;^:^cDW3H-<tbrb-1ftr-A(D 

vxi7^cMS*^n/cU--tfb'-ACD^ ^^t}^^wrj:m^\t 
^i:>'tt^-^t)-ii':A:«S7fegp^iiia L/C u-if tr- aox 

[0HcDK#/cC|ftBJ!] 

[0 1] *^?gtCt^S U-ififPX^gco® 1 ^teJf^,^:^: 

40 ijktwmmfimo 

[04] *^?9tc^s^u-ifijnxj|^(Dm2^ff^sg^ 

[05] ^^?g^^^U--tfSDXKgC7)ll3^1ig?fjag«: 
[06] U-* t^t:'-A(7>tr-A;^;J<'v hC7)^?f^t?iJ>5:^-r 
50 [07] U-V 1.(01:: -AX tT^v hO^lKOmnm^ 



(9) 



10-242617 
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[08] m^ou-irmxm^cDm^iSf^nm. 

6-»[pIS8 

T-XYT^-yiHglftllSS 
1 0 a-t'Ti^-^UfflTA: 

1 2--+-1' ory ^ ^L'A 

1 5 --^^^i? * 



10 
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. 3 7 b— hfig^P-^ 

[ill 



* 1 5 a- 
1 5 b- 
3 1 
32 
33 

3 5 
36 
37 

4 0 
4 1 
42 
45 
46 
50 
62 




[04] 




CIO) 



10-242617 



[05] 



62 
_Z 



40 



I I'-rjt* 



31 aV 




/ 



^I, 33 

\ 



I 32 



\ 



15 



12 



10 



joooooooo! 





